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STATUS OF STUDIES IN THIS PACKAGE: STATUS OF DATA 
REQUIREMENTS 
ADDRESSED IN 
THIS PACKAGE: 

'study Status Codes: A=Acce table, U=Up radeable P 9 C=Anc+ lary I=Inva id. 
'Data Re~ire~ment Code S=Satlsfled P-Partially satisfied 
N=Not satlsfled R=Reserved W=Walved. 

Guideline 
# - 

Common name: D i  quat 

CAS number: 85-00-7 

Ch mica1 name: 1.1' :Ethylene-2,2'-bi y r i d y l  i um ion, d i  bromide h d r o d ~  p y r ~  do[l,  2-a : 2 '  .? -c)pyrazdi i um ion.  
dibrbmide s a l i .  

Structure: 

MRID 

Formul a t i  ons : Soluble concentrate o r  pressurized 1 i qui d 

Modeof action: L i  i d  peroxidation resu l t ing  i n d i s r u p t i o n o f  
ceyl membrane 
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So lub i l i t y  a t  20 C: 700 L i n  water: s l i g h t l y  s l u  l e j n  alcoh 1s 
droxv l ic  solvents, i n s o u b  ? P e ~n non-poar ? 

Physical /Chemical 
Molecular formula: C,,H,,N,Br,, 
Molecular weight : 344.0. 

Physical state: Crystg l l  
Vapor pressure: <0.01? 

organ1 c solvents. 

~ r o ~ e r t i e s  : 

ine. 
mPa . 

2. TEST MATERIAL: I 
Studies 1-3. 10-13: Active ing edient. Studies 6-8 and 14: Soluble 
concentrate. Study 5: Technical chemical. Study 4 and 9: Formulation not 
ident i f ied.  r 

3. STUDY/ACTION TYPE: I 
Review of studies t o  f u l f i  11 env ronmental fa te  data requi rements f o r :  
photodegradati on on soi I ,  aerobi soi 1 metabol ism, mobi 1 i t y  (batch 
equil ibrium), t e r r e s t r i a l  f i e l d  iss ipat ion (short and long term). aquatic 
f i e l d  dissipat ion. accumulation f ish. and accumulation i n  non-target 
aquati c organi sms . 

4. STUDY IDENTIFICATION : 

1. Joseph, R.S.I..andM.W.Skidmor 1987. D i  uat. P h t o l y t i c s t a b i l i t y o n  
sol 1 surfaces La oratory Proje t I D ;  ~ ~ 0 5 7 3 i .  unpub?ished stud 
erformed by I C I  P 7 ant Protect10 Divis ion. Berkshire UK, and su mit ted by 

ehevron Chemical Company. Richmo d. CA. (MRID 40246161). 
i 

2. Johnston J .  J 1988. il metabol i sm o f  diquat . Laboratory 
Project I D :  .MEF-0071. ed study erformed and submitted by 
Chevron Chemical d. CA. &RID 40972301a). 

Daly, D. 1988. Aerobic s o i l  
Project I D .  Final Report No. 
Un ublished study performed by 
~oPurnbia MO and submtted by 
(MRID 40982301b) . 

1 adsor t i o n  coeff ic ients o f  diquat. 
918716950. Unpubl i shed stud performed 
Company. Richmond . CA. ( M R ~  40348601 ) . 

b i l i t  of d i  uat i n  sand s o i l  - 
j ec t  Np. 722.2. unpu81ished stud 
n Chemica Company. Richmond. CA. ($RID 

5. R i  1 ey . D. 1986. D i  quat : Leaching and adsorpti onldesorpti on i n  soi 1 . 
(Comm nts on EPA diquat r e  i s t r a  ion  standard date June 1986) 
~ n ~ u b i i s h e d  s tu  y performe!.b I I .  Berksh~re En and and submitted by 7 K r q Chevron Chemica Company. RIC mo d. CA. (MRIL) 403486023. 

Riley, D. ,and R.P. o f  d i  quat 
residues i n  sol 1s o f  Soi 1 
~ c i  ence. Volume I I I : 



Hebd n,  J.M.C. .and D. Ri ley.  Pa ra  uat and.diquat: Bioassay w i th  wheat 
seed 7 lngs and i t s  appl icat ion for aeterminin the strong adsor t i o n  a capacities SAC-WB) of SOT 1s Unpublished s udy performed by 9 C I  
Berkshi r e  t!n 1 and and submitted by Chevron Chemical Company. RI thmond . 
CA. (MRI b 40!48609) . 

6. Fuj ie .  G.H. 1991. Diquat cat ion s o i l  d lssipat lon study on potatoes i n  New 
York. [supplemental t o :  D l  uat cat ion s o i l  d iss ipat ion study on potatoes i n  

5 a New York in ter im report)  R I D  40917404.1 Laborator Project I D :  
R010/7059 OILF. Unpubl i shed stud performed by A&S h v i  ronmental Testi n 

(MRIO 42060381) . 
i Inc Readin PA. and submitted y Chevron Chemical Company. Richmond. ?A. 

Fuj ie ,  .G.H. 1988. Diquat cat ion s o i l  .d iss i  a t ion stud on otatoes i n  New 
York ( in te r im r e  o r t  Laborator Project 8: ~ 0 1 0 / 7 0 ~ 9 ~ 0 1 ~ .  Unpublished 

E s B, ! study erformed y A s Envi ronmen a1 Testi ng Inc Reading PA and 
submit ed by Chevron Chemical Company. Richmond. CA. (MRID 40917404) . 

Hamada, A.L., J .  Jlminez, and G.H, Fu j i  . 1987. Method val idat ion r e  o r t .  
Determination of d l  quat residues i n  so18 by gas. chromato raphy method EM- 
5G- 1.  Laboratory Pro ect ID. RM-5G- 1.  . Unpubl i shed stu! performed and $ submi t t e d  by Chevron hemi cal Company. R i  chmond . CA . ( M R I ~  40335202 ) . 

7. Fu j ie ,  G.H. 1991. Diquat .cat ion s o i l  d issipat ion study on potatoes i n  
Idaho. [supplemental t o :  D l  uat cat ion s o i l  d iss i  a t ion stud on potatoes 

6 f! i n  Idaho in te r im report)  M I D  40917405.1 ~abora fo r  Projec ! ID. 
R010/7060 OILF. Unpubl i shed stud performed by A&S envi ronmental Testi n 
Inc Readin PA, and submitted gy Chevron Chemical Company. Richmond, ?A. 
( M R ~  b 420603%) . 
Fuj ie ,  G.H. 1988. Diquat cat ion s o i l  d iss i  a t ion stud on otatoes i n  
Idaho ( in te r im repor t ) .  Laboratory Project ?D: ~ 0 1 0 / 7 8 6 0 ~ 0 ? ~  
Unpubl i shed study erformed b A & S Envi ronmental Testin 1nc Reading. 
PA and submitted gy Chevron fhemical Company. Richmond. ?A. (MRID 
40917405) . 

8. Fu j ie ,  .G.H. 1988. Aquatic f i e 1  d iss i  a t ion studies w i th  diquat 
herbicide. Laboratory Project I 8 . ~ 1 0 8 6 4  A DISS.  Unpublished study 
performed and submitted by chevron Chemi ca ompany , Richmond . CA. (MRID 
40917403) . ? ?  

9. Cole, J .F.H., I. Laws, . J .  E.B. Stevens, D. Ri ley,  and W :  W i  1 kinson. 1986. 
I Long-term high-rate t r i a l  Frensham. U.K .  crop and s o i l  data f o r  the 

e r i o  .8-14 years a f t e r  tteatment L borator Project I D :  RJ0481B. 
Unpubfi shed study erformed b I C f  ~ f a n t  ~ r o i e c t i  on Div is ion Berkshi re .  
UK and submitted ly Chevron hemical Company. Richmond. CA. * (MRID 
40335201 ) . f 

10Hammer M:J., E. Far le and I . R .  H i l l  Diquat: Inves t iga t ionof  
accumulation i n  b lueg i f t  sunfish i n  a flow-through system. L boratory 

i Project I D :  RJ0608B. Unpublished study performed by lmperi a7 Cheflice1 
Industr ies,  PLC, Berkshire En land and submitted by Chevron Chemica 
Company. Richmond. CA. (M~ID 80326901). 

11 Hammer M:J., E. Farley and I . R .  H i l l  1987c. Diquat: 
accumulation i n  Da hnia ma na I n  a flow-through 
I D  RJ0584B. ynp&dT?Ei performed b I m  
R i  chmond , CA. ' (MRID 40356903 ) . 

E PLC, Bracknel Berkshi r  EN^, and submit ed y 

Diquat: Invest igat ion o f  
d l  terum i n  a flow- 
-1 i shed study 

~ e r k h i r e  ENG and 
(MRID 40380701) . 

13 Thompson, R. S. 1987. D i  quat : Determi nat ion o f  b i  oconcentrati on by Paci f i c 



o sters (Crassostrea 
sYudy ertormea by i m  ! submit ed by Chevron 

14 Fuj ie.  .G.H. 1987b. Accumulati n .of d i  uat i n  aquatic non-tar e t  organisms 
( in ter lm repor t ) .  Laboratory P o ject  d e n t i  f i ca t i on  R-1016551i~ 
Unpubl i shed stud erformed and submitted by Chevron Chemical Company, 
Richmond . CA. ARPD 40326904). 

n o f -d iquat  i n  a ua t ic  non-target 
denti f i c a t i o n  ~ l ! 1 1 6 5 5 ~ 1 ~ ~ .  Unpublished 
Chevron Chemical Company, Richmond. CA. 
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7. CONCLUSION : 1 
7.1. Data Reaui rement Status : 

EFGWB considers the  environmenta fa te  data base f o r  diquat t o  be complete 
fo r  reregis t rat ion of diquat. 

Aerobi c soi 1 metabol i sm: 162-1 
Diquat a t  approximately 3 ug/g d d not degrade i n  an aerobic sandy loam 
soi 1 incubated a t  25 C i n  the da k f o r  9 months. 

7.2. The fol lowinq acceotable studiks were reviewed i n  t h i s  ~ackaqe: 

Photodeqradati on on Soi 1 : 161-3 
[14CJDiquat d id  not photodegrade 
lamp a t  20.5-29.1 C for 107.42 

3n loam s o i l  i r rad ia ted  w i th  a xenon arc 
hours (equivalent t o  approximately 32 days 

Mobi 1 i t v  - - Adsoroti on/Desor~tiorl: 
Diquat i s  immobile w i th  Freundliah 
i n  two sand s o i l s ,  and Freundlich 
sandy clay loam, and 1 oam soi 1s. 

o f  natural sun1 i g h t  1. D i  quat wa the only compound ident i f ied  i n  the 
extracts. 

163-1 
K,,, values o f  15 i n  sand sediment, 36-42 

K,,, values o f  1882-10740 i n  sandy loam, 

Dissioation - -  Ter res t r ia l  f i e l d !  
Diquat d id  not degrade f o r  3 years 
York; c,oncentrations o f  diquat i qn  - 
upper 15-cm s o i l  depth. The two 

164-1: and Lonq-term f i e l d :  164-5 
af ter  appl icat ion t o  two p lo ts  i n  &J 
ranged from 0.01 t o  0.32 ppm i n  the 

p lo ts  were planted t o  potatoes; the potato 



vegetation from the clay loam s o i l  p l o t  was removed p r i o r  t o  appl icat ion t o  
represent bare ground appl icat ion, the other p l o t  was on a loam soi 1 and 
diquat was sprayed on the vegetation. There were two applications o f  diquat 
dibromide (2  1b a i l g a l  SC/L) a t  0.25 l b  diquat ion/A/application ( t o t a l  0.5 
l b  a i  /A) .  I n  general , there was no pattern o f  leaching: diquat was 
recovered -at  0.01-0.03 ppm from individual soi 1 cores from the 15- t o  22.5- 
cm soi 1 depth. 

Diquat d id  not degrade for 3 years af ter  appl icat ion t o  two p lo ts  o f  loam 
soi 1 i n  Idaho; concentrations of diquat ion  ranged from 0.01 t o  0.13 ppm i n  
the upper 35-cm s o i l  depth. Application was made t o  bare ground and t o  
potato vegetation. The p lo t s  were cu l t i va ted  t o  35 cm and i n  subsequent 
years cropped t o  a ro ta t ion  of sugarbeets, wheat and potatoes. There were 
two applications o f  diquat dibromide (2 1b a i l ga l  SCIL) a t  0.25 l b  diquat 
ion/A/application ( t o t a l  0.5 l b  a i  / A ) .  There were no residues recovered 
from below 35 cm. 

F ie ld  D i s s i ~ a t i o n  - Aauatic and Aauatic I m ~ a c t :  164-2 
Diquat dissipated w i th  ha1 f - 1  i ves of 1-2 days from Flor ida pondwater t ha t  
was treated four times a t  4 1b ai lA1application a t  approximately monthly 
in te rva ls  w i th  d i  quat d i  bromi de (Ortho D i  quat Herbi c i  de-HA) . D i  quat was 
removed from the water column by adsorbing t o  sediment and organic matter. 
The diquat concentrations i n  the sediment were var iable ranging t o  a 
maximum o f  1.2 pprn i n  the 0- t o  5-cm depth wi th  no discernible pattern o f  
decline. I n  the aquatic d iss ipat ion study, the s i tes  chosen were both near 
Gainesvil le. FL. Although the pond s i t es  were treated under the same 
c l imat ic  condit ions, the sediments were o f  d i f f e ren t  textures; one was 
sandy clay loam and the other was a sand sediment . The f i  ndi ngs from these 
two s i t es  were i n  agreement w i th  f indings from f i e l d  d iss ipat ion studies 
conducted under a var ie ty  o f  c l  imat i  c conditions and a1 so were comparable 
t o  predict ions from laboratory resu l ts .  

Laboratory Accumulation - Fish: 165-4 
Diquat residues d id  not s ign i f i can t l y  accumul ate i n  bluegi 11 sunfish 
exposed t o  [14c]diquat d i  bromide a t  approximately 1030 ppb diquat ion  f o r  
14 days under f 1 ow- through condi ti ons . The maxi mum mean b i  oconcent ra t i on 
factors were 0.7X f o r  edible t issues (muscle, skin,  skeleton), 2.5X f o r  
nonedible t issues (viscera) and 1.03X f o r  whole f i s h .  Depuration was 
rapi d, w i th  approximately 50% o f  the accumul ated [ 1 4 ~ l r e s i  dues e l  i m i  nated 

I from the f i s h  t issues by day 3 o f  the depuration period. 

Laboratory Accumul a t i  on - Non-tarqet orqani sms : 165-5 
D i  quat residues d id  not s i  gni f i  cant1 y accumulate i n  Da~hni  a mama exposed 
t o  diquat dibromide a t  10 ug/L i n  a laboratory flow-through system. The 
reported maximum b i  oconcentrati on factor  was 8.3X. a t  1 day post -exposure. 

D i  quat residues d i d  not s i  gni f i  cant ly  accumulate i n  mayfly nymphs exposed 
t o  diquat dibromide a t  1 mg/L i n  a laboratory flow-through system. The 
reported maximum b i  oconcentrati on factor was 32X, a t  1 day post-exposure. 

Diquat residues d id  not s ign i f i can t l y  accumulate i n  the soft t issue o f  
I Pac i f i c  oysters which were exposed t o  diquat d i  bromide monohydrate a t  0 .1  

mg/L i n  a laboratory flow-through system for up t o  28 days. The s o f t  
t i ssue bioconcentrati on factor  f o r  organi sms exposed for 14 days was 5.5X ; 



es o f  t i l a p i a  and ca t f i sh  
d wi th  diquat d i  bromide i n  

l i c a t i o n  ( t o t a l  16 1b 
o 0.36 ug diquat ion/mL. 
were 8.5 and 0.30 ppm i n  
i l l e t  plus skin) t issues, 
ions o f  diquat ion  were 

(head, skin,  t a i l ,  and 
t ra t ions  i n  f i s h  tissues 
a t  ion dissipated from 

for those exposed for 28 days, 
10.5X. 

the so f t  t issue bioconcentration factor was 

The f o l  lowins four studies were 
been ~ r e v i o u s l  Y reviewed and fourd 

- Johnston. 3.5. 1988. metabol i sm o f  d i  quat . Laboratory 
Project I D :  MEF-0072. study performed and submitted by 
Chevron Chemical CA. (MRID 40972302; DP Barcode 
D163812). 

submitted wi th  t h i s  data ~ackase. but had 
t o  be acce~tab le  ( 1 2 - ~ o i  n ter  2-21-89) : 

- Tegala. B. . and M.W. Skidmore. 
study. Laboratory pro ject  I D :  
I C I  Plant Protection D i  v i  sion. 
Chemical Company, Richmond, CA. 

- Johnston. J.  J . 1988. Aerobic aquatic metabol i sm o f  d i  quat . Laboratory 
Project I D :  MEF-0073. Unpubl study performed and submitted by 
Chevron Chemical Company. Rich CA. (MRID 40927601; DP Barcode 
D163815). 

1987. Diquat: An aqueous photolysis 
RJ 0613B. Unpubl i shed study performed by 

Berkshi re ,  UK, and submitted by Chevron 
(MRID 40418801; DP Barcode D163800). 

- Pack. D. E. 1987. Diquat vola i 1 i t y  - laboratory study. Laboratory 
Project I D :  MEF-0045/8709311. Unpubl ished study performed and submitted 
by Chevron Chemical Company, R chmond. CA. (MRID 40245101; DP Barcode 
D163824) . 

7.5. Envi ronmental Fate Assessmentk: 

The primary route o f  envi ronme t a l  d issipat ion of diquat i s  adsorption t o  
soi 1 par t i c les .  Diquat does n t hydrolyse, does not photodegrade i n  
aqueous solutions, and i s  res is tant  t o  microbial degradation under aerobic 
and anaerobic conditions. The e i s  essent ia l ly  no microbi a1 degradation o f  
d i  quat i n aerobi c/anaerobi c soi 1 and aerobi danaerobi c aquati c systems. I 

studies. diquat was shown t o  be immobile 
wi th  -42 i n  sand sediment and two sand s o i l s  and 

i n  sandy loam, sandy c lay loam, and 
t o  clay par t i c les  and ind i rec t  evidence 



such as sorption t o  glassware would ind icate adsorption t o  s i  1 t and sand 
par t i c les  as we l l :  there was no clear corre lat ion between s o i l  organic 
matter content and adsorpti on. I n  f i e l d  d i  ssi  pa t i  on studies , d i  quat d id  
not leach below the plow layer .  Diquat i s  not v o l a t i l e .  

I 

I Diquat i s  used as an aquatic herbicide. When sprayed on the surface o f  

1 ponds i n  an aquatic d iss ipat ion study conducted i n  Flor ida. diquat mixed 
quickly both l a t e r a l l y  and by depth i n  the water column. Diquat was 
removed from the water column wi th  a h a l f - l i f e  of 5 2 weeks and was mostly 
bound t o  the upper 0-5 cm of the sediment layer ;  small amounts o f  diquat 

I were recovered from the 5-10 cm sediment layer.  

In short- and long-term f i e l d  d iss ipat ion studies, diquat residues were 
extractable only by acid r e f l u x  and were shown t o  be persistent,  but due t o  
the apparent adsorption strength o f  d i  quat f o r  soi 1 clays, these bound 
residues do not appear t o  be avai 1 ab1 e under envi ronmental condit ions . 

Diquat i s  very persistent but i s  un l i ke ly  t o  be a groundwater contaminant 
due t o  i t s  strong s o i l  adsorptive propert ies. When applied t o  surface 
water systems diquat w i l l  most l i k e l y  be associated w i th  the sediment. 

D i  quat d i  d not s ign i f i can t l y  accumulate i n  f i sh w i th  b i  oconcentrati on 
factors o f  (2.5X w i th  rapid depuration once f i s h  are i n  pest ic ide- f ree 
water. I n  laboratory flow-through systems, diquat also d id  not 
s ign i f i can t l y  accumulate i n  Daphnia , mayfly nymphs, and oysters w i th  
maximum bioconcentration factors o f  32X; depuration was rapid i n  a l l  
organi sms . 

Diquat was recovered from non-edible t issues a t  up t o  8.5 ppm i n  t i l l a p i a  
and up t o  0.15 ppm i n  c a t f i s h  which were incubated i n  cages i n  the  Flor ida 
f i s h  ponds used i n  the aquatic f i e l d  d iss ipat ion study when the  surface o f  
a por t ion o f  the pond was treated w i th  diquat. Diquat concentrations i n  
the f i s h  d id  not increase w i th  repeated appl icat ion o f  herbicide t o  the 
pond and diquat i n  the edible t issues decreased t o  20.01 ppm by 14 days 
a f t e r  appl i c a t i  on. 

I 

8. RECOMMENDATIONS : 

The regis t rant  should be informed of the  fol lowing: 

a. The fol lowing study was not reviewed because i t  contains summary data only.  
Photochemical degradation of d i  quat . (TRID No. 460028002) . 

b. The fol lowing study was not reviewed because the  cover page and t i t l e  page 
do not coincide w i th  the remainder o f  t h i s  study. The t e x t  of t h i s  study 
i s  a dup1 i ca te  t o  Study 2. MRID 40246101. 

R i  1 ey , D. 1986. D i  quat : Leaching and adsorpti onldesorpti on. 
Laboratory Project I D :  M4354Bl8613585. Unpubl i shed study performed 



c.  The status of the e~vironmenta fate data requirements f o r  diquat are as 
f o l  lows : 1 



by Imperial Chemicals Industr ies,  Berkshi re .  England, and submitted 
by Chevron Chemical Company. Richmond . CA. (41086001 . 

c .  The fo1 lowing three f i e l d  d iss ipat ion studies were performed by Craven 
Laboratories and therefore cannot be submitted t o  f u l  fi 11 Subdivision N 
data requi rements: 

MRID 40917406: Fuj ie .  G.H. 1988. Diquat cat ion s o i l  d iss ipat ion study on 
soybeans i n  Iowa ( in te r im repor t ) .  Laboratory Project I D :  R010/7057SOIL. 
Unpubl i shed study performed by Craven Laboratori es , Inc . , Austi n , TX , and 
submitted by Chevron Chemical Company, Richmond, CA. 

MRID 40917407: -Fuj ie ,  G.H. 1988. Diquat cat ion s o i l  d iss ipat ion study on 
soybeans i n  Flor ida ( in te r im repor t ) .  Laboratory Project I D :  
R010/7056SOIL. Unpublished study performed by Craven Laboratories, Inc.  , 
Austin, TX, and submitted by Chevron Chemical Company, Richmond, CA. 

MRID 40917408: Fu j ie .  G.H. 1988. Diquat cat ion soi 1 d iss ipat ion study on 
sorghum i n  Cal i forn ia ( in te r im Report). Laboratory Project I D :  
R010/7058SOIL. Unpublished study performed by Craven Laboratories, Inc.  , 
Austin, TX, and submitted by Chevron Chemical Company, Richmond, CA. 



9. BACKGROUND: D i  quat d i  bromi de s used as a nonselect ive contact herbic ide 
for noncrop weed con t ro l ,  aqua i c  weed cont ro l  , and a p lan t  regu la tor  and 
desiccant for  ag r i cu l t u ra l  se crops. Te r res t r i a l  app l i ca t ion  rates range 
from 0.25 t o  1.0 1b a i /A;  aqu i c  rates range from 0.8 t o  15 l b  a i /A.  
Diquat d i  bromide may be formu ted  w i t h  paraquat and simazine. Single 
ac t i ve  ingred ient  formulat ion consist  of 0.08-2 1 b/gal and 0.19-2.36% 
SC/L, and 0.094-0.23% RTU. D uat  d i  bromide may be appl ied as a broadcast 
preharvest desiccant , f o l  i a r  ray ,  d i  rected spray, spot treatment. 
shore1 i ne treatment, o r  water reatment and may be appl ied by a i r c r a f t .  
The use of a non- ioni  c surfac n t  i s  recommended. Do not  graze t rea ted  
areas o r  feed t rea ted  forage l i ves tock .  Do not  use seed from t rea ted  
p lants  for  food, feed, o r  o i  1 urposes. For aquatic s i t e s ,  do not  use the  
t rea ted  areas fo r  animal cons p t i  on, swimmi ng , spraying , i rri ga t i  on o r  
domestic purposes for  14 days f t e r  treatment. 

10 DISCUSSION OF INDIVIDUAL TESTS (OR STUDIES: 

Refer t o  attached reviews. 1 
11 COMPLETION OF ONE-LINER: 

12 C B I  APPENDIX: 

A1 1 data reviewed here are cons "company con f iden t ia l  " by the  
reg is t ran t  and must be t rea ted  




